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absorbing disc mounted on the lower end of a selected one of said holders. 

7. A device according to Claim 5 including an intermediate connector 
the lower end of which is received, as a friction fit, within the upper end of 
the first holder; the lower end of the second holder being received, as a 
friction fit, within the upper end of the intermediate connector. 

8. A device according to Claim 7 including an igniter cord extending 
from adjacent the lower end of the fuze of the second holder, through the 
intermediate connector and into the chamber of the first holder. 

9. A device according to Claim 8 including at least one ribbed ^bock- 
absorbing disc mounted on the lower end of a selected one of s'aid holers. 
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The embodiments of the invention in which an exclusive property or 
privilege is claimed are defined as follows :- 

1. A pyrotechnic device comprising a unitary holder tlic major portion 
of which defines a chamber for the reception of pyrotechnic composition; a 
fwv.t -Ji(j|de r Jceated within .'-aid chamber and extending beyond the lower end 
thereof; fu/,e n:t ai in n g n jeaj i s within said fux.e - holdc r; closure moans on one 
end of said f:ize-ho)de r; tlo.surc means fur the upper end of said chamber and 
a bo re within said fuze-holder for the reception of said fu/e, said bore: having 
an irregular surface for the retention of said fuze within said fuze-hoJ.de r. 

2. A device according to Claim 1 wherein the lower end of said fuze- 
holder is of reduced diameter for reception, as a friction fit, in the upper end 
of an adjacent cylindrical holder. ,. 

3. A device according to Claim 1 including strengthening ribs on the 
bottom of said chamber. 

4. A^evice according to Claim 1 further comprising a quick-match 
extending down the side of said unitary holder and having its lower end 
terminating adjacent the lower end of said fuze, a paper wrapper enclosing 
said unitary holder and from the top of which the upper end of the quick-match 
extends, and gunpowder surrounding the lower end of said cylindrical holder, 
the lower end of said quick- match and the gunpowder being retained in. 
position by said wrapper. 

5. A device according to Claim 1 wherein said unitary holder constitutes 
a first holder and further comprising a second and similar said unitary holder, 
the lower end of said second holder being received, as a friction fit, within 
the upper end of said first holder, said first and second holders constituting 

a multi-stage holder, a quick-match extending down the side of the latter 
and having its lower end terminating adjacent the lower end of the. fuze of 
the first holder, a paper wrapper enclosing the multi-stage holder anuVJrom 
the top of which the upper end of the quick-match extends,, and gunpowder 
surrounding the lower end of the first holder and the lower end qf said quick- 
match, the gunpowder being retained in position by said wrapper., 

. 6. A device according to Claim 5 .including at lc^st one ribbed s hock- 
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polyolefines, e.g. polyethylene, polypropylene, P.V.C. or J'.V.A. or 
polyamidcs such as, fur example, nylons or polyesters such as poly- 
ethylene tercphlhalate ur high -impact strength polystyrene, these resins 
being of the type which will readily fra-ment will: the force of an exp] 
However, and until sue!, an explosion occurs, the star, shell holder wiii 
retain its shape and, due to the choice of material, will render the contents 
of the holder impervious to dampness. 

It is within the scope of the invention to form the shock-absorbers 30 
from similar resins although they can be formed from felt or cardboard. 
Moreover, although the inner periphery of the fuze -holder 5 has 
"Been illustrated as being provided with fuze-retaining^rooves 6, any 
irregular surface, such as a knurled surface, will suffice jar 6 vl^frof 
course, that it is capable of receiving and retaining a fuze when the latter 
is pressed radially outwardly by any suitable means such as, for example, 
by means of an air-press. 

Finally, Figure 12 shows the invention applied to a spherical typo 
air-burst pyrotechnic shell having a diameter in the order of 5" - 10", A 
hemi spherical holder 40 is closed by a hemi- spherical cap 41 provided with 
a secondary cap 9. said holder 40 being provided with an integral fuze -holder 
5. The shell shown in Figure 12 may contain "stars" S or it may contain, 
as illustrated, a mixture of "stars" S and a plurality of filled cylindrical 
units such as those shown in Figures" 5." 7 and 9 "to give what -V termed in 
the art as a "shell of shells". 1 In other words , when the spherical or main 
•shell bursts, the "stars" S will ignite and fan out. Simultaneously, the 
fuzes of the cylindrical units' ^I'Ygnitc and such units will eventually 
fragment discharging their contends in a delayed visual display. If desired, 
the body of the spherical shells maf incorporate intermediate connectors 
and shock absorbing discs rather on thc lines of those described above in 
connection with Figures 5 - 9. " ' ' ' 1 

It will be appreciated iKat whereas' the" contents of both the cylindrical 
and spherical shells are shown in the drawings as being only "stars" S. the 
latter may be mixed with whistle sf bVziers 'and similar audio -pyrotechnic 
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upper or second stage unit 1 of the multi-stage air-burst pyrotechnic .hell. 

When the fuze F of the second stage has burned to its limit. it will then 
cause said stage to explode. Hence, the intermediate unit 20 will prevcnt the 
P re ma t ure shattering of the base of the second stage of the shell and will en- 



of the shell. 
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Figure 9 shows a two-stage assembly which is essentially the same 
as the two-stage assembly shown in Figure 7 but which omits the connector 
unit 20 and has a shock-absorbing disc 30 located adjacent the lower end of 
each cylindrical star holder 1 so that the bottom 3 of each unit writ be rein- 
forced by such a disc 30 and will be able to withstand the force imposed on.^k 
it by the increased propel'lant charge. 

Figure 10 is a diagrammatic view of a multi-stage shell constituted 
by two holders 1 separated by an Intermediate connector 20. the first stage 
or lower hplder of which is provided with a shock absorbing disc 30. 

Although in all examples of fuzes shown in Figures 5, 7 and 9 are 
of the woven type which are pressed radially into the grooves 6 of the f U2C , 
holders 5. other forms of fuze can be employed with equal success. For in- 
stance, what is known in the art as •■filled fuze" can be employed. One form 
of "filled fuze" i8 gunpowder wrapped in paper but this, too, is radially forced 
into the grooves 6 where it i s satisfactorily anchored. 

Alternatively, the "filled fuze" can take the form of tracer-compo- 
sition T shown in Figure 11. providing that such a composition is rammed into 
the grooves oT Vhen this composition is used, a core C Is introduced into the 
aperture 7 at the bottom of holder 5 and then, from the open top of the latter, 
the following materials are sequentially introduced into said holder and com- 
peted radially into the grooves 6. P ressed-clay PC, pressed tracer composi- 
tion T or any other similar substances .grain gunpowder GG and burster com- 
position BC. The cap 1, is then cemented on to the top of the holder 5. The 
0 clay PC is utilized for .the purpose of preventing siting of the holder adjacent 
the aperture 7 and the con 6 equent ; enlargement of. the latter. f 

Inasmuch as both the holders 1, intermediate connectors 20 and 
■ 9 ';, U arC n, °; ,lded ^ '^^^^^ ™terial such « 
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holders 1 the upper or second stage of which is provided with an end cap 10. 
As will be seen from Figure 7, the lower end of the fuze -holder 5 of the 
upper or second stage unit 1 is slightly spaced from the bottom 22 of the 
intermediate connector 20, and a predetermined length of igniter cord I 
extends from the chamber of the lower or first stage unit 1 through the 
bore 23 of the intermediate connector and the bore 7 of the fuze-holder of 
the second stage where it is tied in a knot adjacent the lower end of the 
fuze F of the upper or second stage unit 1. 

Also located within the intermediate connector 20 and around the 
... lower end of the fuze -holder 5 of the second stage uiftt 1 is a shock-absorber 
30 which will be described in detai! hereinafter. A simila^c^bsorbing 
unit 30 is disposed about the lower end of the first stage unit 1. The remain- 
ing integer of both the first and second- stages, together with their contents, 
are similar to the unit shown in Figure 5 and like reference numerals have 
been employed. 

The intermediate connector 20 and igniter cord I is utilized when a 
time delay is required between the bursting of the first stage and the bursting 
of the 8 econd stage. The shock-absorbing units 30 are utilized when it is 
desired for the air -burst pyrotechnic shell to explode at higher altitudes 
when, as will be appreciated, larger propellent charges must be employed 
with the attendent risks of fracture of the various units due to the force of 
such a larger propellent charge acting against the underside of the associated 
^unit. Hence, and as will be seen from Figure 8. the shock-absorbing unit 
30 is constituted by a disc, provided with a plurality of upstanding concentric 
ribs 30 and a central bore 32 adapted to receive the lower projecting end of 
a fuze -holder 5 of an associated unit. 

In operation, the mortar ejects the combined assembly shown in 
Figure 7 in the same manner as that described above in connection with the 
unit shown in Figure 5. However, when the assembly has reached the desired 
height say, for example, three. to four hundred feet, the lower unit or first 
stage will explode and-, ; in .so doing, will ignite the igniter cord I of the 
-'intermediate connector which will, in turn, ignite the-delay fuze of the 
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to the spike 10 of cap 9, the upper end of the quick-match Q thereafter 
extending from the paper -wrapping P for any desired length. The lower 
end of the wrapper P is secured in any convenient manner such as, for 
example, by staple 13. 

In operation, the device shown in Figure 5 is dropped into the usual 
mortar and the free end of the quick-match Q ignited. This will, in turn, 
ignite the gunpowder G which will propel the unit from the mortar and, 
simultaneously, ignite the fuze F. This will ignite the grain gunpowder GG 
.and, in turn, the burster composition BC. In due course, the burster 
composition BC will shatter the fuze -holder 5 thereby igniting the burster- 
composition B. This will cause the entire unit to fragment and thq ""sTiaTs"- 
S to ignite and burst. In addition, the radial fins 4 serve to strengthen the 
bottom 3 of the chamber 2 to counteract stress imposed by the explosion of 
the propellent charge of gunpowder G located beneath said bottom. It will be 
appreciated that cap 11 is provided so that the force of the explosion from the 
mortar will not drive the fuze F through the top of the holder 5. In addition, 
although the provisionof the small bore 7 at the bottom of the holder 5 
ensures that the lower end of the fuze F will readily ignite, it also ensures 
that the force of the explosion will not blow the fuze F through the bottom of 
said holder. 

Referring now to Figure 6, which is a vertical section taken through 
a unit forming an intermediate connector of a muiti stage cylindrical air- 
burst pyrotechnic shell, it will be seen that the inner diameter of the major 
portion of the length of the connector indicated generally at 20 is substanti - 
ally the same as the outer diameter of the reduced lower end 9 of the 
cylindrical holder I shown in Figures 3 and 5. In addition, the outer diameter 
of the lower end 21 of connector 20 is reduced and is substantially the same as 
the inner diameter of the upper end of the holder I. The connector 20 is 
provided with a bottom 22 recessed slightly from the terminal edge of the 
lower end of the'eonnector, the bottom 22 being provided with a small central 
bore 23. 

. Figure 7. shows such a connector 20 ie use with a pair of cylindrical 
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invention . 

Referring to the drawings, and in particular to Figures 1 to 3, a 
relatively thin walled cylindrical holder, indicated generally at 1, is pro . 
vided. the major portion of which defines a chamber 2 for the reception of 
pyro-technic composition. The bottom 3 of the chamber 2 is provided with 
a plurality of upstanding radially extending ribs 4 disposed about an up- 
Standing centrally bored fuze-holder 5 iocated within the chamber and extend- 
ing beyond the bottom 3. The inner surface of the fuze -holder 5 is grooved 
as at 6 in Figure 3, said grooves 6 constituting fuze -retaining means within 
_ the holder 5. The lower end <jf the fuze- holder is provided with a bore 7 of 
Smaller diameter than the remaining length of the fu^-holocT 5^ Aa will 
also be seen from Figure 3. the lower end of the holder Visol reduced 
diameter, as at 8. when compared with the remaining length of the holder. 

A domed cap 9 , shown in Figure 4 and constituting closure means 
for the upper end of the chamber 2 is also provided for use in conjunction 
with the holder when the chamber 2 has been filled with the required 
pyrotechnic composition, the cap having a projecting central spike 10. 

Referring now to Figure 5. it will be seen that the chamber 2 con- 
tains a mixture of "stars" S and burster -composition B, the upper end of the 
. chamber being closed by the cap 9 . The holder 5 contains a fuze F which is 
forced radially.into the grooves 6. the lower end of said fuze F terminating 
adjacent the small bore 7 at the lower end of the fuze -holder 5 and the upper 
end of the latter being closed by a second cap 11 constituting closure means for 
&e fuze-holder. The length of the fuze F is approximately half the depth of 
the holder 5 and the upper end of said fuze is covered by a quantity of grain 
gunpowder GG. The remaining upper portion of the holder S is filled with a 
burster-composition BC. A quick -match Q extends down the outside of the 
holder 1 so that its lower end is located adjacent the lower end of the fuze- 
holder 5 and the entire unit is covered in a paper-wrapper P with the space 
between the lower end of the holder 1 and the wrapper and surrounding the 
lower end of the quick-match Q being filled with a propellent charge of gun- 
powder G. The pa per -wrapper P, with the quick-match' Q. is secured at 12, 
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The invention is illustrated by way of example in the 
accompanying drawing in which: 

Figure 1 is a plan view of a unit capable of forming the 
major part of a c ylindrical air-burst pyrotechnic shell or capable of 
forming one stage of a mu lt i - stage cylindrical air -burst pyrotechnic shell; 

Figure 2 is an underside view of Figure 1; 

Figure 3 is a vertical section taken on the line 3 -3 of 

Figure 1; 

Figure 4 is a perspective view of the end cap suitable for 
use with the unit shown in Figures 1 to 3; 

Figure 5 is a vertical section through the unit shown in 
Figures 1 to 3 and the cap shown in Figure 5, but showing the contents of 
the shell in situ ; 

Figure 6 is a vertical section taken through a unit forming 
an intermediate connector of a multi-stage cylindrical air -burst pyrotechnic 
shell; 

Figure 7 is a view similar to Figure 5 but showing a multi- 
stage cylindrical air-burst pyrotechnic shell formed by a pair of units of the 
type shown in Figures 1 to 3 and the type of connector shown in Figure 6; 

Figure 8 is a vertical section taken through the unit forming 
a shock absorber diic used with a cylindrical air-burst pyrotechnic shell of 
a larger size; 

_ . Figure 9 is a vertical section rather on the lines of Figure 7, 
but showing a pair of shock absorbing discs in situ. 

Figure 10 is a diagrammatic view of a multi-stage unit 
similar to that shown in Figure 7 but showing an alternative embodiment of 
•the invention; 

Figure 11 is a vertical section taken througn the lower end 
of a cylindrical air burst pyrotechnic shell suitable for use with tracer 

compound; and . .- . • . :; Hf"^' -• •.;..-»«' 

■ :■. 
. Figure 12 is a vertical section takerttn^o^P' spherical 
;air -buret pyrotechnic shell incorporating' the eigmenM^^reefeh^ < 
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This invention relates to a pyrotechnic device, and, in 
particular, to an air-burst pyrotechnic shell. 

Air-burst pyrotechnic shells are usually projected from 
mortars and are either of spherical or cylindrical shape. The casings of 
spherical air -burst pyrotechnic shells are usually formed of two half- 
spheres of multi- layered paper with string interposed between the layers 
and glued thereto. The casings of cylindrical air-burst pyrotechnic shells 
are usually formed from cardboard covered with paper. 

With spherical air-burst pyrotechnic shells, the failing 
half-spheres constitute a hazard particularly if such shells a¥e detonated 
in a public area. Moreover, the retention of the fuzes' in either the 
spherical or cylindrical air-burst shells has not, until now, been particu- 
larly efficient and it has been relatively easy for the fuzes to become 
detached from the main body of the shell because, heretofore, the fuzes 
have been glued in position. Consequently, the glue has either become 
brittle, causing the fuze to break away from the casing or has lost its 
• efficiency due to wetness or dampness. Moreover, another disadvantage 
that has existed with both the spherical and cylindrical type air -burst, pyro - 
technic shells is that either form of device has been affected by wetness or 
dampness due to the material forming the casing. A still further disadvant- 
age existing with the cylindrical type shells is that the paper casing, upon 
detonation of the shell, has caught fire and the burning fragments, in descend- 
ing, have constituted a fire hazard to property, Hence, it is the object of 
the present invention to provide an air-burst pyrotechnic shell which is of 
relatively simple construction and inexpensive to manufacture yet which will 
overcome all of the above-mentioned disadvantages.' 

Accordingly, the present invention relates to a pyrotechnic 
device comprising a unitary holder the major portion of which defines a 
chamber for the reception of pyrotechnic composition, a fuze-holder 
located within said chamber and extending beyond the lower end thereof, 
fuze -retaining means within said fuze-holder, closure means on one end 
of said fuze-holder, and closure means for the upper end of said chamber. 

-I- 
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